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SECTION 16474 
POWER DISTRIBUTION UNIT 


PART 1 GENERAL 


1.01 SCOPE 


A. The Contractor shall furnish and install, where indicated, a free-standing, deadfront type 
power distribution units, utilizing group mounted circuit protective devices, integrated 
panelboards, and other equipment as specified herein, and as shown on the contract 
drawings. 


1.02 RELATED SECTIONS 
A. Section 16475 — Circuit Breakers and Fusible Switches 
B. Section 16901 — Microprocessor Metering Equipment 


1.03 REFERENCES 
A. The low voltage distribution switchboards and all components shall be designed, 
manufactured and tested in accordance with the latest applicable following standards: 
UL Standard 891. Underwriters Laboratories Standard, UL 60950. 
Canadian Standards Association (CSA). 
National Electric Code (NEC). 
ISO 9002. 
American National Standards Institute (ANSI). 
National Electrical Manufacturers Association (NEMA). 
National Fire Protection Association (NFPA). 


NO arwoNh > 


1.04 SUBMITTALS — FOR REVIEW/APPROVAL 


A. The following information shall be submitted to the Engineer: 
1. Master drawing index 

Front view elevation 

Floor plan 

Top view 

Single line 

Schematic diagram 

Nameplate schedule 

Component list 

Conduit entry/exit locations 

Assembly ratings including: 

a. Short-circuit rating 
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1.07 


1.08 


1.09 
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b. Voltage 
c. Continuous current 
11. Major component ratings including: 
a. Voltage 
b. Continuous current 
c. Interrupting ratings 
12. Cable terminal sizes 
13. Product data sheets. 


SUBMITTALS — FOR CONSTRUCTION 
A. The following information shall be submitted for record purposes: 
1. Final as-built drawings and information for items listed in paragraph 1.04 
Wiring diagrams 
Certified production test reports 
Installation information 
5. Seismic certification and equipment anchorage details. 


Fon 


B. The final (as-built) drawings shall include the same drawings as the original construction 
drawings and shall incorporate all changes made during the manufacturing process. 
QUALIFICATIONS 


A. The manufacturer of the assembly shall be the manufacturer of the circuit protective devices 
within the assembly. 


B. For the equipment specified herein, the manufacturer shall be ISO 9001 or 9002 certified. 


C. The manufacturer of this equipment shall have produced similar electrical equipment for a 
minimum period of five (5) years. When requested by the Engineer, an acceptable list of 
installations with similar equipment shall be provided demonstrating compliance with this 
requirement. 

REGULATORY REQUIREMENTS 


A. The power distribution unit shall be UL and/or CSA labeled. 


DELIVERY, STORAGE AND HANDLING 

A. Equipment shall be handled and stored in accordance with manufacturer’s instructions. One 
(1) copy of these instructions shall be included with the equipment at time of shipment. 

OPERATION AND MAINTENANCE MANUALS 


A. Equipment operation and maintenance manuals shall be provided with each assembly 
shipped and shall include instruction leaflets, instruction bulletins and renewal parts lists 
where applicable, for the complete assembly and each major component. 


PART 2 PRODUCTS 
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MANUFACTURERS 
A. Cutler-Hammer 
B. * 
C. = 
The listing of specific manufacturers above does not imply acceptance of their products that do 
not meet the specified ratings, features and functions. Manufacturers listed above are not 
relieved from meeting these specifications in their entirety. Products in compliance with the 


specification and manufactured by others not named will be considered only if pre-approved by 
the Engineer ten (10) days prior to bid date. 


RATINGS 


A. The power distribution unit shall have a continuous output kVA capacity of *[15] [30] [50] [75] 
[100] [125] [150] [200] [225][300] [as shown on the contract drawings]. 


B. The input voltage shall be *[240] [380] [415] [480] [600]V AC, three-phase, *[3] [4] wire plus 
ground, *[50] [60] Hz, or as shown on the contract drawings 


C. The output voltage shall be *[208/120] [380/220] [415/240][480/277] volts AC, wye, three- 
phase, four-wire, plus ground, [50] [60] Hz. 


D. The Power Distribution Unit shall be designed for operation in the following conditions: 
1. Operating temperature: 0 degrees C to +40 degrees C 
2. Storage: -40 degrees C to +60 degrees C 
3. Relative humidity: 10% to 95% non-condensing 
4. Audible noise: meet or exceed ANSI C89 standard for transformers 


CONSTRUCTION 


A. The cabinet enclosure shall be mobile and contain four (4) 360° swivel casters and be 
provided with four (4) leveling feet for final installation. The cabinet shall have double hinged 
doors and use natural convection for cooling purposes. The Power Distribution Unit shall only 
be cooled from the front, bottom and top of the cabinet. 


B. The Power Distribution Unit enclosure shall be designed to allow all routine service, including 
compensation tap changes, to be made requiring FRONT ACCESS ONLY. The top of the 
Power Distribution Unit shall prevent entry of foreign material from above per UL 60950 
guidelines. Power Distribution Units requiring rear or side ventilation and/or rear or side 
access for routine maintenance purposes are forbidden per this project specification. 


C. The cabinet shall have provision for top and bottom cable entry to facilitate all load and 
incoming cables. The top of the enclosure shall be equipped with five (5) removable gland 
plates, each consisting of one (1) 3/4-inchand fourteen (14) 1/2-inch knockouts, for load 
connections. A removable blank top gland plate (6-inch x 10-inch) shall be available for main 
incoming power cable connections. 


“ Note to Spec. Writer — Insert data in blanks 
* Note to Spec. Writer — Select one 
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The inside of the cabinet shall have individual hinged trims over the panelboard(s), subfeed 
breakers, main breaker and power transformer section that are easily removable to facilitate 
installation. All trims shall be secured with two spring-loaded quarter-turn-fastening devices. 


The main enclosure, up to and including 225 kVA applications, shall not exceed 32-inch D 
(813 mm) x 36-inch W (915 mm) x 81.5-inch H (2070 mm). For 225 kVA (K20) and 300 kVA 
applications, the main enclosure size shall not exceed 45-inch W (1143 mm) x 37-inch D 
(940 mm) x 81.5-inch H (2070 mm). The enclosure shall be furnished with a removable 5.5- 
inch top box. 


The main enclosure shall be configured to accept up to four (4) distribution expansion 
sidecars, each containing 84 additional branch circuit breaker pole positions, for a maximum 
of 420 output distribution breakers per system. The Power Distribution Unit shall be designed 
such that all sidecars can be mounted on the left, right, or both sides of the main Power 
Distribution Unit cabinet. 


To facilitate installation and ensure electrical consistency throughout the system, the 
distribution section(s) shall be attached to the main Power Distribution Unit (and/or adjoining 
sidecars) using internal bus bar connections. The sidecar shall not exceed 20-inch (508 
mm) in width and shall be 100% FRONT accessible. All doors on the distribution section 
must open from the front of the unit thus eliminating the need for side clearance. This 
specification strictly forbids the opening of doors perpendicular to the main doors of the 
Power Distribution Unit. 


INPUT CABLE CONNECTIONS 


A. 


All main input power connections (three-phase power, neutral and ground) shall be made 
from the front of the Power Distribution Unit. Power cable connections in the rear of the 
Power Distribution Unit, whether installed at the factory prior to shipment or on site, are not 
allowed per this specification. An input power junction box shall not be required. 


INPUT MAIN CIRCUIT BREAKER 


A. 


The Power Distribution Unit shall include an input main circuit breaker to provide overcurrent 
protection and a means of disconnecting power to the unit. The system's input main circuit 
breaker shall be a 3-pole thermal-magnetic molded case circuit breaker sized for 125% of 
the Power Distribution Unit full load current rating and rated for 600V AC. The system's input 
main circuit breaker shall have a minimum interrupting rating of “[35,000 symmetrical amps 
at 480V AC] [25,000 symmetrical amps at 600V AC] [65,000 symmetrical amps at 208V AC]. 


The system's input main circuit breaker shall contain a 24V DC shunt trip mechanism which 
shall be interfaced to the local Emergency Power Off (EPO) pushbutton, Remote 
Emergency Power Off (REPO) pushbuttons and High Temperature Transformer contact. 
The Power Distribution Unit shall include a means to indicate and alarm a TRIPPED 
condition of the main circuit breaker. 


MANUAL RESET FEATURE 


= Note to Spec. Writer — Select one 
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The Power Distribution Unit shall contain a manual restart circuit to protect the connected 
load and allow for an orderly startup after a power failure. A means shall be provided to 
deactivate this feature in the field. 


2.07 MAIN ISOLATION TRANSFORMER 


2.08 


A. 


The Power Distribution Unit shall be fed from a 3-phase, copper wound, electrostatically 
shielded, convection air-cooled transformer, for both voltage step-down and isolation 
purposes. The transformer shall have six (6), 2-1/2% full load compensation taps (two {2} 
above and four {4} below nominal). These taps shall be accessible from the front of the panel 
located behind the interior trim(s). 

The transformer shall have the following electrical characteristics: 

Percent impedance 3% to 5.5% 

Percent reactance 3% 

Full load efficiency 97.5% 

Harmonic distortion 1% maximum 

Insulation class H 

Temperature rise 150 degrees C 

K factor *[K1] [K13] [K20]. 


The neutral of the transformer shall be rated 200% to accommodate the effects of 
non-linear loads for K13 and K20 applications. 


NOarwoN > 


The transformer shall contain six (6) thermal overload protection devices to monitor core 
temperature in each winding. The first set of thermal devices shall be calibrated at 180°C for 
alarm purposes. The second thermal device shall be calibrated at 200°C. In the event of a 
200°C core temperature condition, the unit shall automatically shut down. 


OUTPUT DISTRIBUTION PANELBOARDS 


A. 


The Power Distribution Unit shall contain * 42-pole, 240V, three (3) phase distribution 
panelboards with a series rated short circuit rating of 65,000 rms symmetrical amperes. 
Each panelboard shall be individually protected by a 225 ampere main circuit breaker. 


Each distribution panelboard shall employ copper bus bars and shall be capable of accepting 
one-pole, two-pole, and three-pole circuit breakers rated up to 100 amperes. Each 
distribution panelboard shall only accept bolt-on branch circuit breakers. 


. To facilitate field connection of loads, each distribution panelboard shall feature two (2) 21- 


position neutral bus assemblies and two (2) 21-position ground bus kits, one on each side of 
the panelboard(s), to provide sufficient output ground and neutral termination space. The 
ground and neutral bus kits shall be mounted parallel to its distribution panelboard to facilitate 
optimum spacing for ease of installation and expansion purposes. Systems with bus kits 
mounted below the distribution panelboards are forbidden. 


. Branch Circuit Breakers 


* Note to Spec. Writer — Select one 
“ Note to Spec. Writer — Insert data in blanks 
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1. Each load shall be protected by an individual branch circuit breaker. Each branch circuit 
breaker shall provide overcurrent protection and shall have three (3) toggle positions: ON, 
OFF, and TRIPPED. Branch circuit breakers shall be bolt-on and have a minimum 
interrupting capacity of 10,000 rms symmetrical amperes sized in accordance with the 
National Electrical Code. 


Subfeed Circuit Breakers 


1. The Power Distribution Unit shall have provision to house up to eleven (11) 225A, 240V 
AC subfeed circuit breakers to protect other loads or feed a Remote Power Panel (RPP). 


2.09 “INPUT SURGE PROTECTOR 


A. 


The Power Distribution Unit shall be equipped with a secondary class surge protector to 
divert high energy transients quickly and safely to ground. It shall be mounted in parallel 
ahead of all electrical components to provide maximum protection of the unit insulation and 
wiring and shall be capable of repeated operations. It shall be have a maximum discharge 
voltage of 1700V AC at 1500 amperes. 


2.10 “OUTPUT SURGE SUPPRESSION MODULE 


A. 


The TVSS shall incorporate balanced 3D surge suppression platform, whereby the surge 
current is equally distributed to all MOV components to ensure equal stressing and 
maximum performance. The balanced 3D surge suppression platform must provide equal 
impedance paths to each matched MOV. Designs with TVSS modules shall not be 
acceptable. The minimum surge current rating for service entrance application shall be 250 
kA per phase and 120 kA per phase for distribution applications. Each TVSS unit shall 
include a high-performance EMI/RFI noise rejection filter. Noise attenuation shall be 50 dB at 
100 kHz using the MIL-STD-220A insertion loss test method. For 120/208V system, the UL 
1449 2nd Edition SVR rate shall not exceed 400V and the high energy impulse let-through 
rating (IEEE Category C3: 20 kV, 10 kA surge) shall not exceed 550V. 


In order to isolate the TVSS under any fault condition, the unit shall be equipped with a 
Thermo-Dynamic Fusing™ system that is a combination of fuse trace and thermal fuse 
spring. The fuse shall be 200 kAIC rated. The TVSS shall be equipped with status indicator 
lights on each phase, Form C, alarm enable/disable, transient counter, push-to-test and PQ 
meter (volts, sags, swells, and outages). All TVSS shall be designed, manufactured and 
tested in accordance with the latest applicable UL listed standards (UL 1449, 2nd Edition), 
UL 1283 and CSA certified per CSA 22.2. For maximum surge current per phase verification 
each TVSS shall provide test report in compliance with NEMA LS1 from a recognized 
independent testing laboratory. The TVSS shall be “Direct Bus Bar Connected” to provide 
superior performance by minimizing the overall let-through voltage, a significant advantage 
when compared to cable-connected solutions. 


2.11 MONITORING SYSTEM 


A. 


The Power Distribution Unit shall continuously monitor the following: 
1. Core temperature of the isolation transformer (180 degrees C and 200 degrees C) 
2. Trip status of the main circuit breaker 


* Note to Spec. Writer — Optional 
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3. Four (4) external alarms 

4. EPO pushbutton 

5. Three (3) REPO Inputs. 

Upon receiving any of the above alarms, the monitoring system will activate a horn and three 
(3) Form Summary Relays. An illuminated pushbutton shall be used to SILENCE the horn 
and reset the relays and LED alarm indicator. The four user-onnected alarm inputs shall 
have a provision to either “alarm only” or “shutdown” the Power Distribution Unit via the shunt 
trip on the main circuit breaker. For troubleshooting purposes, four (4) LEDs shall be housed 
within the Power Distribution Unit to indicate the following alarm conditions: 


1. Transformer alarm 

2. EPO shutdown 

3. REPO shutdown 

4. External alarm condition 


The LEDs will remain lit for at least one minute after the SILENCE pushbutton has been 
depressed. 


. Alocal Emergency Power Off (EPO) pushbutton shall be provided on the front panel of the 


Power Distribution Unit. The EPO shall be fully guarded and illuminated. When pushed, the 
EPO shall activate the main circuit breaker’s shunt trip, thus shutting down the Power 
Distribution Unit. 


The Power Distribution Unit shall have the ability of individually detecting either a Normally 
Closed or Normally Opened REPO via a switching mechanism within the Power Distribution 
Unit. 


*SENHANCED MONITORING 


A. 


B. 


D, 


*[Provide] [Where indicated on the drawings, provide] additional monitoring as specified 
below and include the following: 


Current transformers (CTs) for each meter. Current transformers shall be wired to shorting- 
type terminal blocks. 


. *[Potential transformers (PTs) including primary and secondary fuses with disconnecting 


means] [Fused potential taps as the potential source] for metering as shown on the 
drawings. 


Note to Spec. Writer: 
Select devices as required for item 2.12 D. Refer to section 16901 for detailed specification 


for metering. 
IQ Analyzer-6000 Series (Section 16901, paragraph 2.02 A.) 
IQ 300 Series (Section 16901, paragraph 2.02 C.) 


Microprocessor-Based Metering System 


2.13 NAMEPLATES 


* Note to Spec. Writer — Optional 
= Note to Spec. Writer — Select one 
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A. Engraved nameplates, mounted on the face of the assembly, shall be furnished for all main 
and feeder circuits as indicated on the drawings. Nameplates shall be laminated plastic, 
black characters on white background. Characters shall be 3/16-inch high, minimum. 
Nameplates shall give item designation and circuit number as well as frame ampere size 
and appropriate trip rating. Furnish master nameplate giving switchboard designation, voltage 
ampere rating, short-circuit rating, manufacturer's name, general order number, and item 
number. 


B. Control components mounted within the assembly, such as fuse blocks, relays, 
pushbuttons, switches, etc., shall be suitably marked for identification corresponding to 
appropriate designations on manufacturer’s wiring diagrams. 


FINISH 


A. The Power Distribution Unit exterior panels shall be painted light beige, RAL 9002, having a 
fine texture finish. 


PART 3 EXECUTION 


3.01 


3.02 


3.03 


3.04 


FACTORY TESTING 


A. Standard factory tests shall be performed on the equipment provided under this section. All 
tests shall be in accordance with the latest version of ANSI and NEMA standards. 


B. The manufacturer shall provide three (3) certified copies of factory test reports. 


C. “Factory tests as outlined above shall be witnessed by the owner’s representative. 


1. The manufacturer shall notify the owner two (2) weeks prior to the date the tests are to 
be performed. 


2. The manufacturer shall include the cost of transportation and lodging for up to three (3) 
owner's representatives. The cost of meals and incidental expenses shall be the owner’s 
responsibility. 

MANUFACTURER'S CERTIFICATION 

A. A certified test report of all standard production tests shall be available to the Engineer upon 
request. 

TRAINING 


A. The Contractor shall provide a training session for up to five (5) owner’s representatives for 
es normal workdays at a jobsite location determined by the owner. 


B. The training session shall be conducted by a manufacturer's qualified representative. The 
training program shall consist of instruction on operation of the assembly, circuit breakers, 
fused switches, and major components within the assembly. 


INSTALLATION 


* Note to Spec. Writer — Optional 
“ Note to Spec. Writer — Insert data in blanks 
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A. The Contractors shall install all equipment per the manufacturer’s instructions, contract 


B. 


drawings and National Electrical Code. 


The assembly shall be provided with adequate lifting means and shall be capable of being 
moved into installation position and bolted directly to *[Contractor supplied floor sills to be 
set level in concrete per manufacturer’s recommendations] [the floor without the use of floor 
sills provided the floor is level to 1/8-inch per 3-foot distance in any direction]. All necessary 
hardware to secure the assembly in place shall be provided by the Contractor. 


3.05 FIELD ADJUSTMENTS 


A. The Contractor shall perform field adjustments of the protective devices as required to place 


the equipment in final operating condition. The settings shall be in accordance with the 
approved short-circuit study, protective device evaluation study and protective device 
coordination study. 


Necessary field settings of devices and adjustments and minor modifications to equipment to 
accomplish conformance with an approved short circuit and protective device coordination 
study shall be carried out by the Contractor at no additional cost to the owner. 


= Note to Spec. Writer — Select one 
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